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Abstract 


An optical head for reproducing data from first and second optical disks which are different from each 
other in at least one of a base material thickness and an available wavelength, Includes: a first light 
source for emitting a first light beam, the first light beam being used for reproducing data from the first 
optical disk: an optical system designed to converge the first light beam onto the first optical disk in 
accordance with a base material thickness and an available wavelength of the first optical disk: and a 
second light source for emitting a second light beam, the second light beam being used for reproducing 
data from the second optical disk, wherein an optical path length between the second light source and 
the optical system is different from an optical path length between the first light source and the optical 
system, and wherein the optical system converges the second light beam onto the second optical disk. 
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fzM 1 (O^f^ ^ ^ /)>h<oKM^^^^'t^m 1 <o%^ 

mt-'m^^r^^f\^tzjm2<oim.m^h-^m7L. %2(o 

^2<D^^m^^^%-r^X,^m^\^fz.%-^y Ko 

2<D^\f-M.^^0,'r^^^^^m^WLt. mi<o^m 
t-m^m^^titimi<o^^mmt. m2(D^mt~ 
m^mfS.^ntim2<D^^mmt^mx,. m^^^^^ 

^m2<r>^^m^x*^yti-^xoi^^m^vfzyt^^y k 

l<09ty^>( y^i^{Z.i\Si^^^t. m2<D^mfi^h<om2(Oyt 

fcmico^mm^t. m2<D^mt~mcm^^M:im 



(2) !t^p^ip:8-5 5 3 6 3 
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m2(D^y'^:^^X'^m\.tiR^^^m2<Dyt^m 
:^*^Mi(o^m(oi&m:{cMvxitm^\^. m2<D%m.<Dm 

[It5jt^6l fi^^l. 2^C*5l^-C. m\<0%y'^:^i7 

v\ 

LTfi 1 / 4 iSL^(r>m^m.^^ MW, 2 (o%u<D^^\zn 
\.x\^ 1 / 2 ^^(om^^^^\L^^^i&L^%^^^m 

Ko 

L T «i 1 / 4 iSgcof^rtan^:^ C ^ iK:^;^^^ 1 <D^iS^ 

20 u<o^mzn\^x\xmt'i^w^^^^'r^^om^v.. 
%2(D%m<o^^\zn\.x\-tmM'r^^b^^\^tL 

^^iy Ko 
[ii5jtJS9] If^^l. 2(C*5^.^T. 

^ m 1 <^3fe7^ >r ^ t-^H b fc r ^ i- 5 3fe 

^ y Ko 

^^m^^^mi^. m2<o^U(o^^{zMi.xi^R^'r 

^Xomi&Lti:Lt^^mt-r^9t^^y Ko 
mv^i^:^t^hfJ:^Zt^W&it'r^%^^y Ko 

[m^m \ 2] fi^jsi ;?»-b4(cioi>T, ^io*if- 
40 j>^tm2<o%}f-M.<omu^^^um'r^Wiuuwt^Wi 

iffjRjsi 3] m^^i 2i5^tci3i/^T. ^T'-f ^^i- 
—j^tm2(o^\f—j>^<Dmu^^^mm.'t^mumm^ 

tt. ^'^fi!c5>^^^i:B2(7:)?fei^.ir(OP«^(;i^2C>)fetf- 
Acop^ p ^£r^ 1 tr— AcoPfH p J: «9 /h^ < Um^^^ 
50 2<DmumWt^^^^k'^fL-t^Wmt-t^%^y Ko 
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[ft^^Il 51 li^^l 2. 13. 1 4(C4ol^T. ^1 

'>^ir< ^ tj 2;$:(0lHltff3ttf-A^Sr^^-r^^4^O(Hl^:fe 
-«:(:i^fi£^nfc^2<7>3t^mSir*^5fei-^ J: p^fifeb 

/h^i^r ^^ii#®^-r53t-.5/ Ko 
^yt^^y Ko 

[0 O 0 1 1 
(0 0 0 21 

2{Cm-ro mi 2(;1*5V^T. ^^^^^^U— tF2 0 1 
^^ibtHWL/c3feti**:t->'X2 O 2(cj: ^?5p^t>'J^3fel^— 
A203^?'cC'5o 3^^-— i^2 0 siid^fetr— 5/ 
^204 \:iP^ytX*XM'i-^ w ^ ^ 13 ;i r ^Eti L 
1/4^S^«2 0 S^riii?. ^tt^^-2 0 6T*3t 

SS^ftsf ^tL^i^i/>'X2 0 7tcAM-r^o nm\^:y:< 

2 0 7(cAltLrc3t{ijtS^^.p(Cj^'9i^^n. -C^ 
^ 2 0 8CO|2^®±fC5t;^^5/ h 2 0 9^m^'r^o ^ 
(C. 3^7"^ 2 0 8T*SI+Lfc3tt'-A2 1 0 t^. S 
Unm\^>:<2 0 7 2 0 6ii5j;t;:i/4fe 

:g;K2 O S^iioT. ii3ttr"A;;?.ry 2 0 4(CA 
tt-r-So ptt'-i:K2 1 Otil /'4zS:^:K2 O 5(7>f^ffl(C 

J: S{g^tc:nc5fci?>. d^f-Axyy 2 0 4-c 

^t^LT. ^mi^>'X2 1 1 tv^y Ky ;t7/l-l/>'X2 

1 2^iio. ^t^msf 2 1 3tc§^^n^>o ^^m§§2 
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[0 0 0 31 cc;?J:9/^tllfifeto^--';/ KJc^VMbn^^f 
it^u>'X2 0 7ti, ^f^i^^^ 2 0S(Dm^W-^^^U 

^7^:^-7" ^ ^ $> ^ V ^\%±m%'r tcffi v ^ p> 

i!3c:l:(i7 8 O nm—S 3 O nmT**?ofcfci^. 1 OC05t; 

[0 0 0 41 -:*r. };.^n^m^^m^f^^\z.^ 

— cOTfe-^-;/ KT*ia^??^-t--5<^(^ffillT*foofCo 
10 0 0 51 *-r. >^i^u>'Xco^p&^:^#<-r^c 

20 -<><.i;^ 2 0 8 JCfS^;65$>^i:. it:^^^y Y 2 0 9 0^-^ 

fco ^:i-C\ ^ife»u>'X(0^p|ar^;fc:#< UTt>=i-^«x 

2 0 8 ^^i^U>^X2 O 7cOil#(:i<fc^»=t-^i|Xil 

-5o m \ Z(Oim^\%^^^::^^(OW^W^. ^$6liF^P 
^^^Lr:}3 0*7^^;^^i:^^^l^^X;5i5O. 2' 
50 fc^-^tD, 3t:^jJ^ K 2 0 9 O^fe^g^^-^mo f— i5^«t(7) 
*{b:^5^L< /i^^.$:ti-^byc:t>£?:>r*fcSo I^;^i^^^P 
^7550. ^'X%'f^:^^(r>Wh^t^\^ 2mmO*i^i:. 
^P&:d50. 6 2T->fe-r W'^^t'^li^^^^O. 6mm<D*i 
'g'tiB^ia ^ fit(0^^bd5(5t£!^^-Cfc ^ C ^ ;654^J ^o 
ta^oT. P^p^^:^#<-r6^'^, ^T^-f^^cD^^tJi: 

2mm<03t^><>f.i5^^iS^S^-r^r 
^0 T-%/j^</j:»3. K<OS^^tl>^cC< /j;6o :i60fc 

^ViW(r>M^^%y^ h\ . 2mxn<0%'f ^ 

^ 1 o<ommx^mw±-r^^c^'t2m(o9t-^^y h^^-^i^^m 
[0 0 0 61 ^yt. mm^&m^m<\^xhM^i^>^(D 

X'^^t>^. Vt^(D^^ (7 8 0nm) 755Mi^:;i^:^C^3t7=' 
itzt^ite 3 5 nm) (O^^m^^—^ 
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i.xm^it^thticr>-Rmx*\%mm{:i^htv^o cd 

4) [Ztt^-To CO-Ri^iytiyt^ 7 7 5-8 2 0nm 
CO^^:^TMi^$gt-^M^A5^^kb, 6 3 5 n mfi-ifico^ 

tb^ e 3 5 nm(0^^m^l—-f^m\^^tzyt^^y KT*±fE 

<7>3t--5' K-eti. ^^3fe^^*^^^^5 0%i^ilTtc^ft• 
-60 a±<^^''^3lE&^^b. 6 3 5 nm 

-CS^i-^(Oli#^StCffljlT% ig^ffi3t7^>f ^^^^^ 
(Oe 3 5 nm^m\r^fc^^y h*tCD, CV-RW±m 

lO 0 0 71 

^ai3fe^^co;^^^^Sy=^^ ^ ^ r (c^tt 6 {c J: 

*^6LD • PD— f^^v^^— ^i-t-r^Ci:(c^ i?#|j5K4o 
[0 0 0 81 

{^tc:t?|^^ttfc^2(D5t1^m§^^<Sr{lx. %Z<0^'f'i 
[0 0 0 91 ^fc. ^103ti^^. ^1 <03ti^.t(ll^:^ 
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(4) #r^¥8-5 5 3 6 3 

co^/^5^2c?:>3fei^^, 1^1 (D7fei^;!i>iE><7>mi o^t^- 
[0 0 1 01 

[0 0 1 1 1 '>/j:< th~:^(D^^mi^i^—^. % 

50 [0012] 

{mMm\) u.T^^m<r>m\<ommm\^-^^^x^ 
^^mv.fiii-hmm-t^o m\ (a) ti^ii:^0*](-*5v^ 

m-^. mi (b) liSttJ^l. 2mm<0)t7^^>^^ 8 b 
^ll^-r^>^^^£:^bTV^5o 1^1 (a) ^C:^oV^-C. % 
^l!3^:g6 3 5 nmOif^^{*:i— if 1 a ;0^bttllt U^Tfe 
-Mtmz (a) (c^-ri^ii^J^ofcmi <o&g<l3fe:7 
^/u^5^4 a ^PiS3fe-CSi§L. i^^X 2 (c i: «9 P&¥ 
40 tr/^f^t-— A3 a 13 2 (a) (c^-T^l^ii^i^o 

yt^2o«^g{^^:7^/w^4 atcAtt-r^o r^r*. ^ 

2(Dftg^)t:7^'/W^ 4 a \t.m I (OmMiM^y 4 
a i:ti:^^&^{c9 0" *3ii:Hyt:t^^r*^^^tt-CV^5fci 
if!fa3te— A3 a(1^2<D^S:g<i^:7^/l.^4 aiC 
^U-CSiI^-CA^^5o Z<Dtci^. Btfia^tt^— A3 a 

(icrr-^ltLr. iS:^;te2 sSriiO. ^i^uvX7ic 

A#ti-^o HiJiSigEg^ 2 5 ti 6 3 5 n mlC^t UT tc / 2 
Af+Lfc3tliJ^^^.p(C)K'?iA*tt. S$tl¥0. 6 mm 
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2 CD^:^{^31£:7 ^ /U^ 4 a A^-f-^o 5fe t^— ^ 1 0 a 
[0 0 131 ^fc. :$:||j6g^j05fe-^:y Kti. 7 

100 14] \^—^^\!^^—^^^j'z^—}vh\t^ m\ 

(b) Ol 4(0^tc^t^^ft:u— if 1 b i:. 5fe7^'<;^^^^ 
^<0^tt*^§:5t-r6*«^ai^l 3 b 
^aj^l 3 b ^7^^c^/^A<0&®;55I^^$i^TV^^t>0 

(0015)131 (b) tCioV^T. I— ifl^mi^-ft:^ 
/VI 4<D^m^i^—^l b^>etHWLfc3fet^— ^ 
flSWJ?l. 2mmO^T^^X^ (fci:;^t^CD) 8 b 

(ow±izmm^j:m^i^m t /j: ^ <t: ^ t-^ □ e r*^ P ^JISS 
(a) (Dwmz.x^m^^m\cmt>h-rRm-r^o *tr 

- A ti«5fe ^-X 2 J; ml^t^^n b-- A 3 a (Clt 
:7>f/l.i?4 a(CAM-t-5o ^tr-ASbJi. 13 2 (a) 

J: 13 r wT't><15t:^i^(-il^^>:i:< *at^ 100% 

^tttr. S:^^2 5^iS*9. ^i^l^>X7tcA#*-r 
5o ^i^L->X7J;iAttLfc*l:i^^^,p* (Cig^'^iAi 
:^*tii:i. 2mm03fe7^>r ^=^^5^ 8 bO|B^®±lC7fe 
h 9 b^rff^J^-r-So ^?:(-. 3t7^>r^;5^ 8 bT-^tt 
bfc^fet'— 1 O bli. Wt/>^i^U>X7 t^:^tS2 5 

^riSoT. m2(D^^^%y ^ jy^^ 4 a\^?^ii^-r^o it 
f - A 1 o b liiiS:^^ 2 5 (O^m J: t9 
L-CV^^;!>^ mz (a) (Oit#ii(c J: f9 , <^3tt^ffi(cg|t3 
ib-rt^t^ 1 0 0%SttUT^^l-:xX2^iioT, 

\z.m\<D'i&^^%'7 ^ 4 ax*hmm\^mt\ 0 0% 

9o i^— tf<ttfci^-i*=^^:^^-/KcAMUfc3fetr-A 
/i^D^^^Ai 7-ei5]tff$tt. T^i^msgi 3b(rA#t 

V^*^^6SSD (S POT SIZE DETEC 

TION) ::^5^^^o-Cmjfa^ti^U'>X7>£rf5^®t;iii 



(5) 4#PI¥8-5 5 3 6 3 

[0 0 16] 13 3 (cut iF^m^— ii^^v^^— 4 

(CiSttettfc, ^^ISS;&57 8 0 nmCOif^^^U-if 1 
b75-fb<^5fetf-^3 b;55^WJ[^l . 2min(D^7^^>^i7 

8 hkcmM.^^A,fzm'^<D^^^mt^ 3 

5 nmO^^^^U— if 1 b7&*b^>t;l>'>'X2*-CgESIco 
10 ^^.^^Lfc. >ttib\ ^i^l^>'X7 i:m5ti^>X2{i. 
•?:ix^*nc0j^.;^.^^$r3mm. 2 5mmi:br. ^2g(*: 
U— if 1 a Ti^bi^^fet'— A3 a;65^$tJi:0. 6 mm CO 
«^^7t^>f ^^(-«®JtSt^l 0mA (rms) ^TT*^ 

-if 1 b7i-ib«3tl^>X2^T*(O^Sl^S^(C^3£-r^ 
r ^{CJ:»3. S:g6 3 5 nm - S$t^0. 6mm-C^th 
^tufc^ti^U-^^X-^^til-^^X^T*. ^U&m-7B0 
nmO^^(*:U— if 1 b;6^^C03tt^— i^^Sr^ttiPl . 2 
mm<7)3t7^'< ^^5^ 8 b 1 0 m A i^TT'ltSZ^^ 

^^^l^-if 1 b;!)^ib*5fei-'>'X2*r*60^ai>£:ii^ 
if 1 a ;&^6^7t:U^^X2^-C(7)^m<t 0*^8m 
m^<^^-r^^i:tcj: t). ^m^u-^\hf)>h(0^ 
3 b-CSWiPl . 2mm(0^^-<^;5^ 8 b ^?^m 

[0017] 13 1 6 ^c:_bf^3fe^^^^v^fcix;^7^ A-Xn 

li y v?Ji^:l^^;6-e)S$tJ?0. 6 mmcoi^^S^lfcT^^ 
i:S*tl?l. 2mmCO?fe7^^>^.^^^WJ-r^o 
5(? 0. 6mmcoi^^^^7^>r t4^M^nfc^'&*:i. 6 
3 5 nmi^^(*:U-if 1 a <^^iT^-fr. %v''<:^^S a 

(cji^^tft-t5. ^cost*3t^3t«ia3§§i 3 a-es^-r 

#60 *fc. S«®1. 2mm(D*x^^^i:4^M^ix 
fc^-g-li. ^^ft^u-if 1 b^^.^T^-^. 3fe7"^^^^8 

[0 0 18] :^ll26^<0^^{;it-5r.i:(ci: 
40 2 5tiS^;g6 3 5 nm(;i*tLT<D;^^T>f y ^~^'o^^:e 
^-r-SfcttT'. ^:^7 8 0 nm(C^LT(*^3£-r^i^^il 

m 1 ^ ^ ^ 2 (Oig:^<^*:7 ^ ju^ 

Xh^o *^c. 3 5 nmcD^fet"— 

0. 6mm(Oii5^S)l67^^^^ 8 a td^Tfei-^^'C'tO^ 

50 [0019] fti^^ ^m^mx\±m i <Dii^^^ity ^ 
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^(r>^^^m2 (a) \:L7r^iri><Ot\^fcf)^^^ 6 3 5 nm 

10 0 2 0] {-^mm 2 ) )iXT^^m(Dm 2 (o-mmm^z 
ov^■r. mm^^m\.tj:t^hmm't^o 1114 (a) 

a^^^-r^m-a-. 1^4 (b) 2mm05fe 

8 b^l?^-r^^^^^LTl^6o 1^4 (a) 
^C^ol^r. ^^iSge 3 5 nmCOi#^^(*:U-1f 1 a^^b 
ttit+Lfc5fe(iPil3feT*I^2 (a) (C^-r4#^^^W-r^^ 
:^ii3fe:7^^^^4 a $rSi§L. ^ib(c:I12 (b) (C^i" 
#i4$:#-r-5S:^(S5t:7^>rV'>5'4 b^igigU. ^3tet-V 
X2(Cj;'?B&^^t?:t5fet'-A3 a ^/j:6o ^tr— A3a 

iS:g^5(i. 6 3 5 nm(c:^Lrfl7cX20er4s^^^ 
7 8 0 nmt;i>ttLr(±7cC^fi:la^$:^-r^ J:^^^ 

0 52^*ix. Stti?0. 6mmcOi^^S^7^^^^ 8 aO 
ia^®_b(C3fe:=^jK*:y h 9 a ^M^-T^. ^f-c:^^ 8 a 

-esWLfc3fet:'-^ 1 0 a (i. nxj^nmu>'X7 , 

^-2 1 . *3tl^^^X2^^iior. 1^2 (b) 
H4*c J: ^ U%m^\z.mi:>h-rm 2 ojS:^<^^:7 ^ 4 
b m 1 cDiSg®3fe:7 ^ /U>5^ 4 a tcAtti" 5o 

7fei^-i=K 1 0 a(±. KS^stdJ: 19 siM3^t;i^^$ixT 

VX3 1 ^ii«9. 3 aT'S^^n^o 

3 all. lf^m^^«ltBi-5 t^tc. i^^Dt^ 

[0 0 2 1 1 ^7t. Kli. ^^)j^:^6 

3 5nm(7>^^($:U— *f 1 a ^*^)fe*'I^;«^5ii:tT 
Ljt^fSjtC^g^tb. ^^^^;^7 8 0 nmOil^^ft^U- 

^{i;t-CV^6o 1114 (b) lc*5V^T. i/-1f1*m§g— ^ 
4<D^mV^^-"f\ b^^^bSS^fe-Cttif+L 
7t3fel^--^ll. Sttii^l. 2mmcr>3l£7^^X^ {tztK. 
I^CD) 8 bO?f^(cSig/j;^^:|^^^/^6J:9tc:^p 
6-C'F^P^PS^g(t. ®2cDi£:gii5fey^>f/W>?'4 bT*^ 
#+L. m5few:/X2(cJ:i9/>L^|gS:bfc7fetr-A3 b ^ 
/j^*?. 5: ^-2 1 -CS^t-r^o i^;^*S5(i, 7 8 0nm 

icMU-cdTccoiitan^-^x-s/^iit^^tit'— A3 bfi. 

>X7(cAtt-r5o >fct#»t-vX7(::AltLfc5fei^-A3 
blife^>^p* tCiKf^i^^a. S*ti?l. 2mmC03t7^ 
^><.i^ (fc^;tli'CD) 8 bO|a^®±f;i^>^7K^/ h 9 
b<^?f^^-r6o ^tx^^^i?' 8 bT'^t+Lfc3fee— A 1 0 
bfl. l¥0:Mi^UVX7$riSor. ^fe:^tS5tCAM^ 



(6) 1#r^¥8-5 5 3 6 3 

C^T*^u:{i^:^|^^9 0" (e]fe^-^f>n7cOSili 

m2<r>m^^yty ^ji^i^ 4 bizxm-r^o ^2 (b) co 

l^iitdJ: D^ir-A 1 o b(ii— ifl^mtl-^^^^v^^- 
yui 40;^[^tcti(^ 1 o 0%K#t^ix-5o i^— if^ttS^ 

Co 0 2 2] :^mmmxnyt^-/ K^^^tc-r^ 

fci?)lc:^ ^-2 1 ^^gfiSc^cv^i^3t;^>^ K<^t*^Ji 
fiM<rt>a<. «3fei^>X2 7)*ibaiftbfc3fel^-A3 
/(? a ifcH3ttr-ix3 b7)^ii:i^^gt^^5>^ii->T>cti^u>' 
X7(cAt*-r^^fiScTt>^L^;t/j^i\ 
[002 3] J; p /^^fifed J; 19 , iSc:^ 635 

n m<0^ t'— A255gt^if:o . 6 mmOi^^g3^-7='>< >^ ^ 

[0 0241 immm s > ji^t;*:^^^*^^ 3 <Dm^m:i 

ov^T. ^©^#^,L>^i:;65ibi&?g-r'5o 1^5 (a) 

20 a^w^-r^m^. ms (b) nmumi. 2mm<D^ 
(a) , (b) iz.i6\^>Xs ^3(Dmmm\t.fH2(o^mm 
«2 5nmi(ommmtmm{z. m^e 3 5 nmtc^u 

^mU^-^ /V^ 4 a t m 2 <OiS:^{l^te:7 ^ >r^^ 4 b (O 

iSS«2 tf«l^iJ§i--(^^-:^^->'^^^^t^3le;t:'- 
A3 btcngi-^-^-r. ^m^^6 3 5 nm<0^^mi^t— 

^P^JPeS-Ctr^o 0*19. igSg3fe7^^:^i!^ 8 a 

^•r5m^n. >fct^w>-x<T>^p-r^r^^oT^^ 

S$till. 2mm<03t7'-<>'l^ 8 b$:S^-r^*i^ 
(1. 3t7^><><^i!' 8 bO^^ICiirS^'jr^^^^^.^i^cC^J:^ 
(;^"^®i^P^[^«$:3ti^-A3 b^'tc^Si^-ii:. P^P^J 

40 I^^T*^^, 

[0 0 2 5] :^^mm<r>mmz.x ^ . ^^m<o^m^m 

g7 8 0 nm(C^ttbT(O0J^li/jr< . iSg6 3 5 nm{C 

— A3 bCDg^P^il^^^T^'^X^' 8 blCit5i:*3lc^^^ii 
ti^^-fr-S^^^^-vXT^f^-^^-^ 2 6(C-(*:l-^ "9 0 
(t-5:ii:icj:<9. rcD^il^lxvXTi!'^^^'-^ 2 6;^^ 

50 :^^tc:^^-r^JtX^5tia:co{g;T. 4^J:t/itX*^'-i^'^ 
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[00 2 6] (^mm 4 ) ^:iT^^m<Dm 4 (ommmc 
(0 0 2 7] 13 6 (a) {'X:^mMm^^^\^^xmpfmo. 

6mm<Df^^^3tx-f ^i!^ 8 a ^S^-r^ti-^. HIS 

(b) (iSWffl. 2Tnm(Dyt'r^:^^Sh^n±-t^ 
^-g-^^LTl^^o 1^6 (a) d^feV^T. mM^&^6 3 
5 nm0^5S*^U— tFl a d^bffiW Lfc^fe 1^— ^(^13 2 
(a) {C7jk'r^{±<DWn^^^^Uyty^^^^4 4am 

ffiT*^#tL. 1^2 (b) \c^-r!^^(O^^U^:7 ^ /U^ 

4b^igigL. m^U'>X2(Cj: i9P&^tf/<C3ttr— A3 

mm±\zyt:^^^y ^ 9 a ^m^-r^o ^^Wl S li^ 2 CO 
6 3 5 nmlcML-C(i7c/2<0&te||^ 
^C. 7 8 O nmtC^LTIiTcCD&tall^^-r^i J: 

9 0" iBl^U. g^:g<g7t>'-</l-^4 btCPil^t-CAM-r 
60 Ttt'-Al 0 aHIg2 (b) <oi(^i4(;iJ; i^ig^fei^^ 
icmt? h-Ti^^M^y /w^ 4 b LT^tT^^^ 

—A 10a fi^tt¥^S^:^<g3fe:7 >r 44a ^Si^ 

Xox±^^^j^.^^^^mi-^. ^^t>t^^^j^^^m 

[00 2 8] ^fc. Kti. ^^26:^6 

3 5 nm(Oi»^^«s:U-if 1 a ^t±. ^*{g^:^r^2JSli:tT 
Lfc:*r(Sjt::^®^nfc^^K:^7 8 OnmCO^^^^U- 

^«^Xt^5o m^^me (b) (C7nLfc;5N ^^^^^ 

[00 2 91 :^Mmm<r>mf&icX 19 . ¥^tt¥«<oS:^{i 

[0 0 3 01 ^ctib\ ;;^IIJfe^J-eii^¥^&:^{g^:7^ 
/i'^<o^^^m2 (a) tc^-rt>(ot uy^c^s^ essn 

1 0 0 3 1 1 mmm 5 > aT:*:B^<om 5 (ommm^^ 
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[0 0 3 21 [117 (a) ^i^^2iS0iJt:::^t5v^r^w^i:o. 

6mmCOi^^^g3fc7^'<>^^ 8 a ^l^^-i-^^-^. ^7 
(b) (^S*tJ?l. 2mm0O^7^^;^i? 8 b ^ff^-r-S 
^-^^^LTl^^o 1117 (a) ^C^DV^T, ^lOU— if 
/l-7 4(0^mi&^Q 3 5 nmCO^jg 
1 a7:f^e>tbttL/c5tl^-A6 3 a P{i7tX* 
112 (a) t:i^-ri^t4(D2g^:^{i3t:7^/P^ 4 afCAt^-r 

&g{^7t>'>r>'^^5' 4 a ^Si^Uyc^tf— A6 3 a 
(i. >fcti^l/>X6 7tciJ:oT^tfe;*ip(c^») jA^tL. jii 
70 ^^^Ttx ^^i^S a <DUmm±.^^it:^ h 9 a ^Ji^fiS^ 
-^•60 J^(-> ^X^>^>^ 8 a T'^ttLfc^t'— A 7 O a 
II. IfU^^IP^^U^^Xe T^iioT. ^ 4 

a(CA^i-6o 3fef— A7 0 ali&g{i3fe>'>r/l-^4 a 

Att-r^o mi<ou-if^mi§-^^v^^-/W::AttL 
fc^te-— A(l, mi (0;}^o^^A7 7T*lHljrf^tt. mi 

co3t<^aiS§7 3(^A^b. v^^pt^^S SD:^^^^oT 
BU^^i^ > X 7 ^lE^S (c iit^ $ -fr 5 fc i6 CO :7 ;^ — 

;^0J^ft-^^. v^^p^^^3tr-A::^^^^^oT^^ty^ 

[0 0 3 3] ^nmm<D%^y m\<ou— 

1fg|{ii§5— /^7 4C05£^feg 6 3 5 nmOii^^ 

M^tt. ^m^^ 7 8 0 n m(0^^(*:u— if 1 b ^{Ix. 
fc. m2(Ol^-if«im^— (^^i^^-/^6 l^^;tTl^ 
m2(Ol/-if^m§g-f*:^>^^-/u6 lco|^^<£rIg 
Stc^-To 0 8^C*5t^T¥^^(^t:l^— if 1 b;^i-f>mttLfc 
3l£tf— A6 3 bll^^ — 8 2TSttL. R^4^<D:J^t 

A^5^^$tl.-5o i/l^-T^-r :/i/8 3li. I19T*^-rSI 
^^DdS. ^U— 7^>f >^(D®tff^^n t LX. (n- 

1) t^^yf—M^.^ zh<Dm^(on/2B. -^fcW-^WL 

\ tmUl^2<D\tii^\ : 1 ^/.foT*>f?S^6«)(C(iOJ^ 

^:x^8 3COf^|&(iOj5c3tco^P^JIS^J^ioT*5*9. ^ 
ttJll. 2mmCO)fe7^^X^ (/ctx.(fCD) 8 b 

^\z.mMt^m%m^tts:^x,o\c%y^-j^e 3 b^^p 

117 (b) \Zl^\i^XS^%Xm2<DU— 

40 if^^m§§~^^':^^"/^6 1 ;^»*(btb#*tyb5fef--^6 3 

b(l. ^^Wfty ^ 4 aX'KmX^. 1^:^X6 7 

I2&®±tc:5fe^4^^^ h 9 b^^JFMi-5c 3^7^^;^^ 8 b 
X^Mbfc3febf— A7 0 bl±. ^t/>tti^l-'>'X6 7^51 
oX. 1^2 (b) C04#t4(cj:i9&:^^*:7^/W^5^4 a X 
{5t£l 0 0%^tt^ix. i^—if^^tti^-f^^i^^— >'l-6 

itcA^-r^o m2cou-if^a5^-{i^^v^^-/w6 1 

tc:A^L/ii7tK'-A7 0 b(±, m2^0^^o^/^Al 7X 
iHlt^r^tt. 3fce^mS§i 3 btCAWL. i^:bt^^s sd::^ 
50 ^^^oX^ia^i^uvXe 7 $rfS»®t-iiti^^-t^:^^- 
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(00 34] ^nmm<omm^^ o . -o<^ l— -r^tti 

[O 0 3 5J :*:^J£^<7)^J^(Ci: I?, ifcge 3 5 

[00 3 61 J^i*3. :^lllig^T'(i^ 1 CO u-if«ltB^- 
(4^^v?^— /l-;i^^ttittUyc:K:^6 3 5 n m<^<l3fe:^fSl^ 
P<M5ttL/c;6^ ^M:^^^^/U^(Dil^^^m2 (b) 

[0 0 3 7] _h|2(0^{;i. 

[00 3 81 (HJS^y 6 ) ^T^^m<of^ 6 <o|l:te03(;i so 

OV^T. Ig®<^#^.b/^^Sbm^-r'5o 1^10 (a) it 
:^M^mZ:to\^^XmU^l . 2 mm, ^:g6 3 5nm5t 

f£:<?5f^^&S3t7^^ 10 8a ^n^-t^m-^. mi 0 

(b) t±S^I?l. 2mmigS7 8 O nm^^£:(0*7^>f 
;^i:^ 8 b^^^i-a^^^r^Urt^^o 1310 (a) (C 
^5V^T. ^M^g^ge 3 5 nm(Dif^^^i*:i— 1f 1 aT^^bm 
MLfc3t:l^--i^lil3 2 (a) (C^i-if#i4^i^ofc:^ 1 CO 

0 2(;li^)i&¥^T?:c^f— Al 0 3 a t/^5o ^tl^^^A 

1 0 3 a*iia2 (a) tC^-Tl^i^^i^o fc^ 2 CO^S:g{I 40 

ttUr. 2 5^3119. ^t*^ U 1 0 7 (CAlt^ 

wCT% m^m2 5i-x^i<Dmmmtmm. 63 5 

n md*!- UTIi TT / 2 co{Sle^$:^T5 9 15^^ tuT 
0 7(cA#tLfc3tli)^^^.p(C^'9 
iZi^iX, • 2mmOii5^S(D)ty^^^i!' 1 0 8 

a(7>|a^Sa±lc5t:=^7jf ry K 1 0 9 a^mf^T^o )^t-, 
^7^^;:^^? 1 0 8 aT'S^UyciTtt'— Al 1 O a(i. ^ 
XJ^nm^>:=<l 0 7 i:jS:^*S2 S^iioT. ^2<0^:^ 

^^^^ 4 a ClA^-rSo 3tl^— A 110a 50 
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^2 5cof^ffl(::j:i9 P<i3fetc/^6fci^>, M2co^g{^>fe 
y^/\-^ 4 a ^EiiLT. ^im^-VXl 1 1 , |g 

[00 3 91 ^fc. *:|li^^J<03fc-^^^ K(i. ^M^:^ 7 
8 O nmCO^^^^^l/— if^iiXTt. V^^P*^^ tf^^tti 
§§— f^^v?^— yui 4^{l;trv^5o 1310 (b) {Cis 
r^tJi^— ^^i^oL— /n 4co|^;^0ioJ;O!^x 
^:^^8 b^r*co^^^^fiKimffi«sji ^i^^T*^-5. 

(0 0 4 01 fc/fu. 4:|life0»lT*n. jii^'S^T"^;^^ 

108 a t^y"^ 7.1^8 h<omUm^^^th{Cl, 2m 
mT*$>^;!5^ HtSfiRl 1 l^il. 7 8 0 n m(04^zS^ if 
1 bi^^ej^Tfei/^Xi 0 2^T-(0^$:iai^(c^^^-5 
:^i:(Ci:f9. 3^^— A 1 O 3 b^^ttJi:i . 2mm03fc 

8 b (cig^cSitstll 1 0mXi^^Tr*asi^$-^-5w ^ 

^^rt^o 0^19, ^^:^6 3 5 nmr-^tf^ttfc^Tfel^ 
VX, ^^U>'X^^^V^r^^:g:7 8 O nm<7>7tt^— A 
103bT% ^y"^ ^1^^ 8h^mm^J:<W±X^^. 
(004 11 ^±<Dm^£^^W:=km^^^ Zti^XK^. ^ 
:^ 6 3 5 n uiMf$:-<Dm^&^y^ -< ^ 1 0 8 a ^r^^i" 
a^^Ji. ^^ft:U'-if 1 a$r^^T^-fr, 5fev^-<x^ 1 

0 8a \cm^.^tf-rv^. ^<DKm^t:^\km^i 3 a -c 
sh^n±-r^^^n. H^^*i/-if 1 b^^*T^-fr. 

13b T*^^^5 tc J: 0 . S^fH-^ib^<tI/^iffliit-^ 

[004 21 ^mmm<o^m^ x 1? , Ki^^k 2 5 jiS:^ 

6 3 5 nm(w5tLT(0^r^ V l^—^ <O^B ^fzii 
X\ &:^7 8 0nm{C^Lrii^^-r5ie:^M;&5>:c<. ^ 

t;65T*#^o $e>tc. ^i<o^:^ 

[0 0 4 31 ^fc. ;*:|liS0^O^^(Cj:i9. ^g6 3 5 
n m<03fe lf—J>,t^^mUfW- 0 . 6 mmCOi^^S^T" 4 

{-m3fe-f-5^r*<o^#t®coffii5[^^/htc-r-5 - ^ 7^5 

(0 0 4 41 ;^^ib\ :^mmmxnm 1 (D^^u^y ^ 

^<Of^\^t:m2 (a) tc:7i^-rt>COt Lfc;)^ 6 3 5nm 

ffl<oii^£o{i3ttf— A^xy tx^^ Lrtnu^x^ctv^ 

[004 51 (HiS^J 7 ) :eJlT:*:^^<0^ 7 co^te0*J(c 
oi>T. !3®^#.^,L/^;55P>|5i^i--5, mil (a) 
^^Jfe^ytCiol/ "^T^^tl^ 1 . 2 mm, il^:^ 6 3 5 n m 
ft<om^^&j^'r ^ :=^^ 1 O 8 a ^?l^-re^^> 1 1 
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(b) (iSt^Jll. 2mni&:^7 8 0 nm>FfJS<07tT''< 

8 b^^ll^i-6^i^^^Lr^^6. mil (a) d 

^^^^6 3 5 nmO^J^i^l/— a i^^f^aj^ Lfc3t 
-Al2 3a(i. Pii3fe-CiSg^5fe:7.ryU^4 a(CA*t 

1-5. 0 2 (a) tci^-riI#i4t:iJ:'9^^:^M3fe:7^/p^4 
a ^rigiibfcTlfct'— 1 2 3 a li. >tfi^U^Xl 0 7 (C 
J:oT^^;*(ptCig^<?i2i^tV. gttill. 2mm<7>i^^ 
^it'f^^^ 10 8a (Dfag^ffiiztC^;^7K';/ h 1 0 9 a 
^m^-r^o ^T^^f 1 O 8 aT'^ltLfc^tf— Al 70 
3 0 a(i. ||Of>fct#)U>'Xl O T^iSoT. Ii!2 (a) 

^tf-A 13 0a n^^Ujft^ ^l^^ 4 a ^EiiLX. 

^l(OU— tf«^aiS^-fr^v?^-/H 3 StCAttbfc* 
If" A 1 2 3 afi. 7j;n^^A7 7-e©^^tt. ^^tii 
§§7 3(CAt+L. V^t>^^6S SD:^^^^oTBfriE*t*^ 
w>-Xi 0 7^IS^©(ci6t^$-y:6fci?)0:7;t— 

[0 0 4 61 ^fc. *^ifeWO^--,y Kli. ^ICOU-- 

^^i;t-CV^5o 1^1 1 (b) {c:*3V^x^2<7>^— ifeittj 

(0 0 4 71 fctdi.. ^mmm^t.. M^&itf>< i 

0 8a t%y^><:^^ 8 b(^Sttii^$355i: i>lc l . 2mm 

HJg^ 1 1^^. ^W^^ 7 8 0 n mcr>^^i$: iO 
i^—- Ti ht>n^u:^Xi 0 7^T'<0^^^ii^(C^^ 
-rsr 2 3 b$:^$tJ?l. 2 mm 

(O^v'^T^^ 8 biC&ffilR^l OmXJeiLTT'llX^^^^ 
^^:;55-c#5, O**?, iS:g6 3 5 nmX^tf-^tvfcft 
3tl/^-X. M^^U>X^^^V^r«:^7 8 0 nmCD3fetr 
— ixl 2 3 br% %'f^:^<7 8 b^Po^M/i<l5^-C# 

5o 

[0 0 4 81 ^^±.(Dm£%^lh^m^^^h:Ltkcx^ ^ m 

^ 6 3 5 n m^$^^(0'm^^%'f ^ 1 0 8 a ^"T 

it^^<*:U-lf 1 a^^,^$-fr. 7fe^^><^i?' 1 40 
0 8a iCjt^^rtf-rt/. ^(?:»Stt)t^£r^«lto^7 3 X^ 

tS^X-^^o^^'^c. 2S:^7 8 0 nm>tfi^:;(0^7^^;^i!^ 8 b 

^>^.^^8 b ic^^^.^rif-t-l/. ^(OR$t^^^it^mm\ 3 

5r <t^^x#5o 

[0 0 4 91 mmm^mm. :^m:mm<omi^kcx^ . z. 
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[0 0 5 01 ^fc. :^mmm<Dmm^x^ . ^S6 3 5 

n m(?:>3fet^'— -^^^^S^tti^O. 6mmOJi5^^S:)feT'^' ^^5^ 

[00 5 11 >^^*5. :*:||;^«^JXI±^ 1 (D v~^'mmm- 
P<g3t^Lfc75^ mMW^^y^/i^^(D^i±^m2 (b) 

^'^VV ro^-^, ^2cr>l— Ife^m^— (^^v^^— >'K^ 

fii 7t * fSj s m 5 c ^ m ^ 9 * X t> \ 

[0 0 5 21 ^/c. lia0«i5^I^^?S:^(l3fe>^^/l-i5'<^ 
4#+4^^M-r5 w ^ (c J:oXA^-r 5<M3t::^rS]^^x.5 
r^;d5X#5o c:ttfc<J:oX. !f4^m^-(*^^':^ 

^ 7-^^^fi^t;iig^ra-rscttcJ:oX^^3fe---:/ K^S: 

[005 31 ^mm<Dmmm ifi^h? x\-t^^u 

^•7 ^/U^<Om^^m2 (a) ^fcti:!l2 (b) tC:^ b 
fz.f)>^ ffli^dlJ^CXmi 5 (a) ^/ctiiai 5 (b) 1^ 

[00541 ±l^^ifel?^m^Ttlt>l^^$i^fc7^ 

[0 0 5 51 

—m.<Dm%%^^^m\^tiWimmiSi(o%^y kx% s 
mm 

[msl 7 8 0 nmif^^{*:u-1f(OtUMf5:§i:7^'<^^ 

[[^4 1 2^%?gom-coiiit0»i(c4o(t65t^--'> y<Dm 
mm 

[[15 1 ^^?^(^>^H<^lllig^i::*5tt53fe^--:y KcoftiJ 

mM 

[del :;^%^o^cgco||jfe0ij|;iii5»t63ie;^--';' Kcoi^I 
[m7i 2^^^6o^5:o|iJS0*it-*5»t57t^^:v Koiil 
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